Monoamines directly inhibit N-methyl-D-aspartate receptors expressed in Xenopus oocytes in a voltage-dependent manner.
Dopamine has numerous functions in the brain and has been shown to modulate responses of N-methyl-D-aspartate (NMDA) receptors on thalamic and hippocampus neurons [N.G. Castro, M.C.F. de Mello, F.G. de Mello, Y. Aracava, Direct inhibition of the N-methyl-D-aspartate receptor channel by dopamine and (+)-SKF38393, Br. J. Pharmacol. 126 (1999) 1847-1855]. Thus, the effects of dopamine, serotonin, tyramine, epinephrine, norepinephrine, and octopamine on NMDA receptors were studied using voltage-clamp recording of recombinant NMDA receptors expressed in Xenopus oocytes. Serotonin and tyramine, in addition to dopamine, were found to inhibit macroscopic currents at heteromeric NMDA receptors, but not AMPA (GluR1/GluR2) receptors. Epinephrine, norepinephrine and octopamine also weakly inhibited macroscopic currents at NR1/NR2A and NR1/NR2B receptors. The inhibitory effects of these monoamines became prominent at -100 mV comparing those at -20 mV. Mutations at NR1 N616, NR2B N615, and NR2B N616, but not at NR1 W563 and NR1 N650, reduced the inhibitory effects by monoamines. These results indicate that these monoamines directly act on the narrowest region of channel pore.